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Page 1 of 12 



STATUS OF CLAIMS 



Claims 1 -4, 6-7, 9-13,1 5-1 8, 21 -30,and 32-37 are rejected. Claims 5, 8, 1 4, 1 9-20, and 31 are 
canceled. Claims 1 -4, 6-7, 9-1 3, 1 5-1 8, 21 -30, and 32-37 are appealed. 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

A. Claims 1 -4, 6-7, 9-11,13,15,1 8, 21 -27, 29 and 32-37 under 35 U.S.C. § 1 02(b) as 
anticipated by Niels et al. (J Invest Dermol 97(5): 843-848, 1991). 

B. Claims 1 2, 1 6-1 7, 28, and 30 under 35 U.S.C. § 1 03(a) as obvious over Niels et al. (J Invest 
Dermol 97(5): 843-848, 1991) and further in view of Boyce (Med. Biol. Eng. Comput. 36:791-800, 1998) 
and Boyce U.S. Patent No. 5,976,878. 

C. Claims 1 -4, 6-7, 9-1 3, 1 5-1 8, 21-30, and 32-37 under 35 U.S.C. § 1 1 2 f 1 as not enabled. 

D. Claims 10-17, 18-23 1 , 24-27 and 34-37 under 35 U.S.C. § 112 ^2 as indefinite. 



1 Claims 14, 19, and 20 were canceled in Appellant's January 26, 2006 Amendment. 
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ARGUMENT 

Applicant maintains his position set for in his Brief, and files this Reply to address the following 
specific inaccuracies and deficiencies in the Examiner's Answer ("Answer"). 
A. Claim Rejections - 35 U.S.C. §1 02 

The Answer does not remedy the improper rejection of claims 1 -4, 6-7, 9-11,13,15,1 8, 21 -27, 
29 and 32-37 under 35 U.S.C. § 102(b) as anticipated by Niels et al. (J Invest Dermol 97(5): 843-848, 
1991). 

The Answer at p. 4 states 

The instant claims are drawn to a cultured skin device or method of 
producing the same comprising a cultured dermal cell on a biocompatible 
reticulated acellular matrix on which cultured epidermal cells are 
inoculated. 

This Answer inaccurately omits Appellant's recited limitation that his matrix must be one that is 
engineered , which Appellant has defined, of record, as one that is synthesized from chemicals and 
fabricated to desired specifications. Niels is not so engineered. Niels "irradiation of the harvested skin..., 
soaking in antibiotics, and removing a portion of it to obtain de-epidermized dermis..." is not engineering 
as Applicant has defined it, but rather is processing of a tissue without changing the portion of the tissue 
which remains after processing. Niels' composition and method is not fabrication of a device to generate 
a matrix with specific , pre-determined composition and structure designed into the matrix according to 
engineering principles. For example, the claimed device is prepared from a liquid homogenate of 
biopolymers, cast to specific characteristics, frozen, and lyophilized. Niels' device is not. Therefore, the 
claimed device has a different composition than Niels. A harvested tissue is not an engineered medical 
device, either in theory or practice. Niels tissue harvesting and processing is distinguished from 
engineered medical devices by regulatory agencies such as the U.S. Food and Drug Administration, and 
by practioners in the fields of therapeutics (e.g., manufactures) and medicine (e.g., physicians). Appellant 
made this of-record distinction in his January 26, 2006 Amendment (i.e., one and a half years ago), and 
of-record further analyzed how an engineered device differs from Niels un-engineered device (i.e., it is 
prepared at will (i.e., when a burn victim arrives at a hospital), it engrafts to a patient within days (versus 
weeks or months), etc.). 

Appellant acquiesces to the Examiner's proposed amendment clarifying that his matrix is 
" chemically engineered", because that has been Appellant's position throughout (see January 26, 2006 
Amendment at p. 1 0 "The matrix is engineered ; it is a fabricated polymer whose components are 
purchased from commercial vendors" (emphasis in original). To Appellant's knowledge, however, the 
Answer is the first suggestion the Examiner made indicating claim language he finds acceptable. 

The Answer at p. 14 also mischaracterizes the claimed matrix: 



Page 4 of 12 



...the features upon which applicant relies (i.e., where the biocompatible matrix is non-invasive to 
dermal cells) are not recited in the rejected claims(s). 

Appellant's claimed matrix is laminated with dermal cells that are not required to invade the matrix, as 
Niels requires. Appellant's matrix is not "non-invasive to dermal cells". 

The Answer incorrectly applies In re Van Geuns, 26 USPQ2d 1 057 (Fed. Cir. 1 993) because Van 
Geuns is distinguished from Appellant's facts. Van Geuns, decided in an Interference context, attempted 
to narrow the scope of his claim term "uniform magnetic field" by referencing his disclosure relating to one 
specific use. (Van Geuns claimed a superconducting magnet for MRI; the prior art disclosed a magnet 
having a magnetic field with no more than 10% variation, which was held to render obvious Van Geuns' 
claimed "uniform magnetic field". Van Geuns then attempted to narrow the scope of "uniform magnetic 
field", citing his specification as disclosing use of his magnet for MRI, and implicitly arguing that MRI 
required a magnetic field with less than 10% variation.) The Federal Circuit affirmed the Board's 
rejection, holding that Van Geuns' "uniform magnetic field" could not be interpreted as limited solely to 
MRI applications. 

In contrast to Van Geuns, Appellant's engineered matrix is supported by a specification that 
exclusively discloses a chemically engineered matrix. As such, Appellant's claim term "engineered 
matrix", as one that is synthesized from chemicals and fabricated to desired specifications, merely 
interprets "engineered" consistently in light of the specification, which is permitted. This is distinguished 
from Van Geuns, where the specification may not have been limited to MRI applications, so that limiting 
Van Geuns' claim term "uniform" to MRI applications and therefore requiring uniformity with less than a 
10% variation, did not interpret the claim term in light of the specification, which is permitted, but rather 
read a limitation from the specification into the claim, which is not permitted. 

Because Appellant's claims require an engineered device and because Niels does not disclose 
an engineered device as Appellant has defined it as synthesized from chemicals and fabricated to desired 
specifications, the Answer does not address Appellant's analysis in his Brief why Niels cannot anticipate. 
B. Claim Rejections - 35 U.S.C. §1 03 

The Examiner's Answer does not remedy the improper rejection of claims 1 2, 1 6-1 7, 28, and 30 
under 35 U.S.C. § 103(a) as obvious over Niels et al. (J Invest Dermol 97(5): 843-848, 1991) and further 
in view of Boyce (Med. Biol. Eng. Comput. 36:791-800, 1998) and Boyce U.S. Patent No. 5,976,878. 

The Answer references "The teaching of Niels et al is described above". Per Appellant's analysis 
in Part A above, Niels does not teach or suggest an engineered matrix as Appellant has defined it. In 
contrast, Niels teaching of how to obtain and process cadaver skin is a teaching away from an 
engineered matrix that is synthesized from chemicals and fabricated to desired specifications. Because 
Appellant's claims require an engineered device and because Niels does not teach or suggest an 
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engineered device as Appellant defined it as synthesized from chemicals and fabricated to desired 
specifications, Niels cannot render Appellant's claims obvious. 

The Answer misinterprets the secondary Boyce (1998) reference in stating 

The cited art further teaches that components of skin substitute include 
keratinocytes, fibroblasts, endothelial cells, smooth muscle cell, 
melanocytes, nerve cells, glands and hair follicles (page 792, col. 1 , 
tagle-1 , page 793 fig-1) 

Boyce (1 998) does not teach the specific combination of materials for use as a skin substitute. It teaches 

only hypothetical candidate materials, since it discusses the art in 1 998 and before. Further, Boyce 

(1 998) teaches that the wound , not the skin substitute, is the source of several of these cell types, i.e., 

endothelial cells, smooth muscle cells, nerve cells ("Connective tissue cells can repopulated grafts from 

the wound bed ..." Boyce (1998), p. 792 |3, emphasis added). 

The Answer also misinterprets the claims by referencing Boyce (1998) for its teaching 

...that cells in the skin substitute ranges from culture [sic] parenchymal 
cells (autologous or allogenic) to tissue derivatives (i.e., xenogeneic 
collagens acellular dermal matrix) to synthetic polymers. 

This is inaccurate because the claimed device and method do not have this composition; that is, Boyce 

(1 998) does not disclose gene therapy, it merely referencesgene therapy studies by other investigators . 



The Answer also misinterprets Boyce (1998) in stating 

Thus it would have been obvious to one [sic] ordinary skill in the art at 
the time of filing to incorporate insulin in the range of 0.05 |ig/ml to about 
500 |ig/ml in the culture conditions as taught by Niels in view of Boyce 
(1998). One would have been motivated to incorporate insulin in culture 
media because insulin is a growth factor that increases cellular growth 
and proliferation. It would have been further obvious to use dehydrated 
laminated collagen as taught by [sic] in view of Boyce (1998). One 
would have been motivated to make dried cross-lined [sic, linked] matrix 
because such a preparation can be stored in a dry state for future use. 
One would have been motivated to do so produced [sic] the desired 
gene product in the cultured skin construction. 

The Answer is inaccurate regarding use of dehydrated laminated collagen. Storage in a 

dehydrated state would not result in the device that provides the claimed features, including but not 

limited to cellular organization and attachment (all claims), as well as barrier function restoration (claim 

26), temporally efficient vascularization (claim 27), and provision of a permanent skin device (claim 34), 



The Answer is inaccurate regarding addition of a gene product. First, claims reciting a genetically 
modified cell in the device (e.g., claim 8) were canceled one and one-half years ago (Appellant's January 
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26, 2006 Amendment). Second, gene therapy is not taught or suggested in Boyce 1 998, and appears 
only in literature references to experimental models. 

The Answer is inaccurate in stating Boyce 1999 "clearly teaches a method of making a composite 
skin on a laminated surface of dermal membrane (collagen-GAG), wherein the human keratinocytes are 
cultured in a media containing 0.5 |ig/ml of insulin", referencing col. 14 line 64 

Appellant has certainly considered Boyce 1 999; indeed, Appellant is "Boyce" of both Boyce 1 999 
and Boycel 998. Neither remedies the deficiencies of the primary reference because neither teaches nor 
suggests an acellular matrix in which dermal cells provide a lamination layer for epidermal cells. The 
Boyce 1999 device has collagen-GAG, not cells , providing a lamination layer; it is crosslinked before 
inoculation. Col. 14 line 64 of Boyce 1999 refers to selective culture of epidermal keratinocytes, not the 
device ; the medium in which the device (i.e., cells and matrix) is incubated is not specified in Boyce 1 999. 
Further, Boyce 1 998 does not teach or suggest using a device with multiple cells. Its teaching of 
endothelial, smooth muscle, and nerve cells are from the wound, not from the engrafted device . The 
Answer is also inaccurate in stating that glands and follicles form; they do not form. Moreover, the 
Answer's reference to glands and follicles is inapposite, because glands and follicles are not claimed. 

The Answer states 

In this case, it would have been obvious to one of ordinary skill in the art 
at the time of filing to incorporate insulin the range of 0.05 \ig/m\ to about 
500 |ag/ml in the culture conditions as taught by Niels in view of Boyce 
(1999). One would have been motivated to incorporate insulin in culture 
media because insulin is a growth factor that increases cellular growth 
and proliferation. 

Appellant, as one skilled in the art, reasserts his position that the claimed insulin component at the recited 
concentration is not obvious. In formulating cell culture media, the specific incorporation of any 
component must be tested for the stated application. For example, it cannot be assumed that results 
from selective cell culture in monolayer (or any other culture condition) will translate to combination 
cultures in three dimensions. Any change other than de minimis would result in a different device, as 
recognized by the U.S. Food and Drug Administration which requires experimentation and data to 
demonstrate the change provides either equivalent or superior results. In addition to the difference due to 
Appellant's claims reciting a collagen-based matrix that is surface laminated with cells , rather than more 
collagen, the specifically claimed media composition is further support that Appellant's claims are not 
obvious. 

Further, during his July 20, 2005 interview with the Examiner, Appellant discussed that his 
claimed device had received a Humanitarian Use Designation from the Department of Health and Human 
Services. Such a designation attests to the "unmet need" as an indicia of non-obviousness; the 
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Department of Health and Human Services issues such a letter only if there is no comparable therapy. 
Claim Rejections - 35 U.S.C. §112 

The Examiner's Answer does not remedy the improper rejection of claims 1-4, 6-7, 9-13, 15-18, 
21 -30, and 32-37 under 35 U.S.C. § 1 12 f 1 as not enabled. 

At the outset, Appellant must correct several factual inaccuracies in the Answer (and Rejection). 

First, claim 6 is limited to a collagen matrix (it recites "consisting essentially of" collagen). The 
Answer admits that the device and method " are enabling " for a "collagen matrix". Thus, claim 6 should 
not be listed as rejected. 

Second, the Answer admits the device is enabled for skin engraftment ("In addition while being 
enabling for the therapeutic use of the cultured skin device for skin enqraftment . ...")■ However, the 
Answer goes on "...the specification as filed does not reasonably provide enablement for the therapy of 
any and all metabolic diseases, protein defect, protein deficiency and combination [sic] thereof". Claims 
reciting these pathologies (e.g., claim 4) were amended one and one-half years ago (Appellant's January 
26, 2006 Amendment) to remove these pathologies from the Markush group to facilitate prosecution, 
although burns result in metabolic imbalance (e.g., electrolyte imbalance, pH imbalance, etc.) and thus do 
indeed encompass metabolic diseases. 

Third, the Answer rejects as not enabled "a cellular [sic, acellular] matrix (i.e., steel, glass, gold, 
plastic etc.). All claims require at least a collagen matrix. 

Fourth, the Answer references the claimed device as one "using a polycarbonate-based, non- 
porous reticulated acellular matrix" (emphasis in original). Appellant does not claim such a device; as 
previously distinguished, all claims require at least a collagen matrix and claim 6 is limited to a collagen 
matrix. 

Fifth, the Answer cites Naughton, Ann. N.Y. Acad. Sci, 961 (2002) 372 for the Examiner's finding 
that "the spatial and compositional properties of the matrix are key, with porosity of the scaffold and inter 
connectivity of the pores (i.e., perforations) being capable of enabling cell penetration into the structure as 
well as transport of nutrients and waste products. Appellant, however, in his August 1 , 2005 Declaration, 
distinguished his matrix having reticulations from a matrix having pores (i.e., perforations). Thus, 
although Appellant explained why pores are not required in his matrix and instead why Appellant's matrix 
requires reticulations , the Answer demonstrates the Examiner does not appreciate this distinction and, 
moreover, incorrectly uses the error to support his claim rejections. 

Appellant now substantively address the Answer's inaccuracy in stating 

The examples provided in the specification as filed are prophetic and 
read as instructions rather than examples, leaving significant amount of 
experimentation necessary to practice the invention. 

and 
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The specification as filed fails to disclose any skin device (as claimed) 
which is capable of engraftment in an animal and can be of any 
therapeutic use in a patient with a burn, a burn scar.... 

and 

The applicant fails to provide any evidence on the record, which 
establishes that a skin device constructed on a non-porous acellular 
matrix is capable of engrafting for the therapy of a burn, a burns scar,.... 

Appellant addressed the factual basis of the Examiner's inaccuracies in each of his Amended 
Brief, Appeal Brief, Pre-Appeal Brief Request For Review, and February 14, 2005 Amendment, and refers 
to these for detailed analysis why the Examiner is substantially wrong (no significant amount of 
experimentation is left) and factually inaccurate (there is no "Examples" section so they are not prophetic 
or otherwise; there is an enabling detailed description as required). 

Appellant himself (with his representative) sat with the Examiner at the July 20, 2005 personal 
interview (two years ago) and showed four color slides demonstrating recovery of a burn patient treated 
with the claimed device at four different postoperative days (POD). These slides are of record, are in 
Appellant's Brief and Amended Brief, and show successful engraftment, vascularization, and barrier 
formation. In fact, the July 20, 2005 Interview Summary states "Current enablement new matter ... will be 
withdrawn, in view of claim amendment". 

Further, as previously described, Appellant discussed his device's clinical utility and its 
humanitarian use designation with the Examiner during his July 20, 2005 interview. Thus, besides being 
an indicia of non-obviousness, the humanitarian use designation indicates a viable and real-world 
therapy ; the Department of Health and Human Services does not designate for humanitarian use a device 
"leaving significant amount of experimentation necessary to practice the invention", as the Answer 
asserts. 

Thus, the color slides showing engraftment in a patient over a period of time after surgery and 

thus evidencing enablement, the two personal interview discussing enablement, and arguments and 

analysis of record each evidence otherwise; the humanitarian use designation is further support of 

enablement and that the device was actually prepared. Despite these assertions of record detailing 

where and how the specification shows every step in making and using the device, despite the evidence 

of record showing the device in-use and providing benefit to a patient, and despite amendments made 

more than a year and a half ago deleting "metabolic disease", "protein defect", and "protein deficiency", 

the Answer states 

applicant fails to provide any evidence on the record, which establishes 
that a skin device constructed on a non-porous acellular matrix is 
capable of engrafting for the therapy of a burn, a burn scar, a chronic 
skin ulcer, a congenital skin lesion, a metabolic disease, a protein defect, 
a protein deficiency and combination^] thereof (first emphasis added, 
second emphasis in original) 
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In addition making an artificial skin device using any combination of 
conditions and components wherein the fate of the final product is 
unpredictable, is not considered routine in the art and without sufficient 
disclosure of the final product made the experimentation left to those 
skilled in the art is unnecessarily, and improperly, extensive and undue. 

Appellant thus asserts the Answer is inaccurate. 

Responsive to the Answer's finding insufficient enablement for "conditions to form the device" and 
that "the spatial and compositional properties of the matrix are key, with porosity of the scaffold and inter 
connectivity of the pores being capable of enabling cell penetration into the structure as well as transport 
of nutrients and waste products" and "...even though the [July 20, 2005 PowerPoint] presentation 
discloses use of a biocompatible reticulated matrix, the presentation (Appendix B, Slide 2) falls short of 
disclosing the structural limitation of the biocompatible acellular matrix used", Appellant asserts that all 
the technical details required to fabricate the claimed device are disclosed in the specification at least at 
pp. 1 1 -22. Appellant's reticulated device is defined as having no direct "in" and "out" perforations. Thus 
cells cannot passively move through the matrix, as by gravity. However, it is reticulated , and thus does 
absorb and conduct fluids by capillary action, as by surface tension, because it has indirect channels 
between the collagen molecules in the matrix (supported at least at p. 20 lines 12-20). Appellant's 
definition of such a reticulated matrix is consistent with biomedical engineering principles, further 
supporting Appellant's recitation of an engineered device. Appellant and his representative discussed the 
spatial and compositional properties of the structural limitations of the matrix required to produce the 
epidermal barrier , shown at pp. 34 (bottom slide) and 35 (top slide) in Appendix B to Appellant's Amended 
Brief on Appeal. 

The Answer is thus inaccurate in stating "one skill [sic] in the art would have to engage in 
excessive and undue amount of experimentation to exercise the invention as claimed." Appellant's 
matrix' composition is fully disclosed in the pending application and the device for its fabrication is fully 
disclosed in Appellant's U.S. Patent No. 6,905,105, which is expressly incorporated by reference in the 
pending application. 

The Examiner's Answer does not remedy the improper rejection of claims 10-17, 18-23, 24-27, 
and 34-37 under 35 U.S.C. § 1 12 |2 as indefinite. 

As Appellant has pointed out, claims 14, 19, and 20 were canceled. The Answer including these 
claims is thus inapposite. Further, the Answer's statement that the rejection is maintained "...for the 
same reasons of record as set forth in the office action mailed on 10/26/05" admits the Examiner did not 
consider Appellant's amended claims , filed on January 26, 2006. 

The Answer at the bottom to p. 9 to the top of p. 1 0 states 



Page 10 of 12 



The applicant argues that instant claims are distinct because either 
sequential or simultaneous inoculation is possible. However this is found 
not persuasive because the scope of conditions sufficient to form a 
cultured skin device is not limited to equential [sic] or simultaneous 
inoculation of cells. 

This Answer is both inaccurate and circular: Appellant's of-record position allows for either 
simultaneous or sequential inoculation. If either is possible, the scope of conditions is applicable to 
either, and therefore need not be limited . 

The Answer states "...it is unclear how one would envision the invention as claimed to avoid 
infringement issues especially in [sic] context with "conditions sufficient to form" in the context of [sic] 
instant claims." Appellant's position remains that infringement is determinable: if an infringer's 
"inoculating" and "incubating" steps as claimed did not form the recited device with a dermal cellular 
lamination layer for epidermal cells, then infringement would be avoided. Thus, the metes and bounds of 
claims 10, 18, 24, 34 and claims depending from them are clear. 

The p. 1 1 "Response to Argument" section of the Answer is inaccurate. First, the claims have 
been amended since January 26, 2006 to delete "metabolic disease", "protein defect", and "protein 
deficiency". That these limitations remain in the Answer demonstrates that Appellant's amendments have 
not been duly considered. Second, the Answer's reference to "little benefit if [the device] cannot be 
efficiently produced, and is capable of providing engraftment benefits" negates the patient photos 
showing the engrafted device, made according to the claimed method, and demonstrating improved 
engraftment, as Appellant himself demonstrated to and discussed with the Examiner in an in-person 
meeting on July 20, 2005. Third, The Answer states that "the composition of biocompatible reticulated 
matrix was not disclosed". This is inaccurate because the PowerPoint presentation carefully references 
the device and method to the claim limitation . As one example, slide three shows an uninoculated matrix 
(top) and histological section of engrafted device (bottom) while referencing claim limitations, and also 
explicitly stating "Cultured Skin Device As in claim 1 " (emphasis added). As another example, p. 35 
(bottom panel) in Appendix B to Appellant's Amended Brief on Appeal shows a patient in whom the 
claimed device is engrafted, and also explicitly states "Surgical Methods ( claims 24,34) " (emphasis 
added). 

With respect to claims 1 8 and 24, the Answer states 

However, the applicant response [sic] has been found not persuasive 
because the metes and bounds of conditions sufficient to form a cultured 
skin device are not clear. Furthermore contrary to applicants arguments 
[sic] the standard tissue culture conditions wound not lead to the 
formation at least one [sic] dermal cellular lamination layer because 
standard tissue culture condition [sic] produces a monolayer and not a 
cellular lamination layer which constitutes multiple layers of dermal cells 
(see lamination (noun): a layered structure), (emphasis in original) 
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The Answer sets forth a new basis of rejection. However, as known to one skilled in the art and in accord 
with Appellant's specification and arguments of record, a cellular lamination includes one or more layers 
of the same cell type. The cellular lamination layer (lamina) is on the surface of the matrix. The cellular 
lamination layer may or may not be a monolayer. The matrix itself is a separate layer (lamina). The 
cellular lamination layer on the matrix constitutes a multi-laminate structure. 
Conclusion 

For the foregoing reasons, Appellant believes that the Answer does not support the Examiner's 
position. In addition, the Answer contains numerous inaccuracies, including non-consideration of 
Appellant's amendments so that the correct claims are not being addressed in the Answer. Appellant 
respectfully asserts the Examiner's rejection of claims 1 -4, 6-7, 9-1 3, 1 5-1 8, 21 -30, and 32-37 remains 
erroneous, and respectfully requests reversal of the decision, which is not supported in the Answer. 

Appellant reiterates his request for an oral hearing. 

No fees are believed due but, if deemed necessary, Appellant authorizes charging fees to 
Deposit Account No. 23-3000. 

Respectfully submitted, 

WOOD, HERRON & EVANS, L.L.P. 

/Beverly A. Lyman/ 

Beverly A. Lyman, Ph.D. 
Reg. No. 41,961 

2700 Carew Tower 
441 Vine Street 
Cincinnati OH 45202 
513 241 2324 
513 241 6234 Facsimile 
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